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Abstract: Dichloromethane (CH2Cl2) is good solvent to adhere PMMA, so it is used widely 
in industrial fields. It has a bad effect, however, on organisms and pollutes environment. Its 
solution and vapor have a toxic effection blood and nerve centers. It it is also said to cause 
mutation of the gene. When it is burned, dichloromethane generates phosgene (CCl2O) 
which is known as a poison and air polluting substance. It is a serious problem that 
dichloromethane is harmful to our health. The purpose of this study is to search for reagents 
that have as high performance for adhesives as dichloromethane, and that don’t have a bad 
effect on organisms and the environment. The specimens were PMMA plates (1mm×1cm×
5cm) made by injection molding, with an average molecular weight between 100,000 and 
150,000. First, we selected several solvents were PMMA. Then, solvents were analyzed with 
FT-IR and TG/DTA for chemical changes, and the peeling test for measuring the adhesion 
strength, compared with dichloromethane. It was proposed that Acetone, Ethylene glycol 
monomethyl ether and 2-Ethoxy ethanol are possible and the results substitutes 
dichloromethane for adhering PMMA. 














































































































Table 1. IR measurement conditions 
 
Apparatus ・・・・・・・FT/IR 350 (JASCO)













Table 2. TG/DTA measurement conditions 
 
Apparatus ・・・・・・・TG8120 (Rigaku) 
Reference ・・・・・・・Al2O3 
Sample pan ・・・・・・・Al 
Atmosphere ・・・・・・・Air 
Rate ・・・・・・・・・・4.0℃/min 
Max temperature ・・・・500℃ 







Solubility parameter : 9.25
CH3 C CH3
O
Solubility parameter : 9.72 
CH3
 
Solubility parameter : 8.90




Solubility parameter : 8.35
CH2 O CH3
CH2 OH  
Solubility parameter : 10.93
CH2 O C2H5
CH2OH
Solubility parameter : 10.00
CH3 CH CH2 O CH3





Solubility parameter : 9.60























Fig.2. Peeling test sample (side). 
 












































Fig.4. IR spectra of the PMMA and PMMA film. 
 
①  PMMA, ②  PMMAfilm (solvent: Dichloro-
methane), ③ PMMA film (solvent : Acetone), ④ 
PMMA film (solvent : Toluene), ⑤ PMMA film 
(solvent : 4-Methyl-2-pentanone), ⑥ PMMA film 
(solvent : Ethylene glycol monomethyl ether), ⑦ 
PMMA film (solvent : 2-Ethoxy ethanol), ⑧ 




Table.4. Spectra assignment3) 
Wavenumber Assignment 
2970cm-1 
C-H stretching vibration of the 
methyl group 
2840cm-1 
C-H stretching vibration of the 
methylene group 
1730cm-1 
C-O-C stretching vibration of 
the methyl ester 
1470cm-1 
C-H deformation vibration of 
the methyl ester 
1450cm-1 
Deformation vibration of the  
methyl group 
1385cm-1 C-H deformation vibration 
1150cm-1 
C-O-C stretching vibration of 
the methyl ester 
 960cm-1 C-H deformation vibration 
 750cm-1 
C-H deformation vibration of 
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Fig.5. TG/DTA curve of PMMA
Fig.6. TG/DTA curve of PMMA film  
(solvent: dichloromethane). 
Fig.7. TG/DTA curve of PMMA film (solvent: acetone).
Fig.8. TG/DTA curve of PMMA film (solvent: toluene).
Fig.9. TG/DTA curve of PMMA film  
(solvent: 4-methyl-2-pentanone). 
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Fig.10. TG/DTA curve of PMMA film (solvent:
ethylene glycol monomethyl ether). 
Fig.11. TG/DTA curve of the PMMA film (solvent:
2-ethoxy ethanol). 
Table 5. Value of the peeling test 
 n=1 n=2 n=3 Ave
Dichloromethane 8.5N 9.4N 9.7N 9.2N
Acetone 7.1N 9.2N 11.2N 9.2N
4-Methyl-2-pentanone 5.3N 6.4N 7.0N 6.2N
Ethylene glycol  
monomethyl ether 
7.9N 7.9N 8.5N 8.1N
2-Ethoxy ethanol 6.8N 7.3N 7.3N 7.1N
Propylene glycol  
monomethyl ether 
6.3N 6.4N 6.7N 6.5N
